Nowadays in Kazakhstan the assortment of products produced from goat's milk is currently not so great. The main problem with the lack of products based on goat's milk is that goat's milk, as an industrial raw material, has been little studied. This article ex amines the effectiveness of the use of goat milk in the production of cheese type halloumi. According to the studies, it was found that the use of whole milk for cheese production allows increasing the yield of the finished product. Also an enzyme preparation is selected, which ensures the optimal process of goat's milk proteins coagulation. The article also reflects the results of a comparative analysis of an experimentally produced cheese sample with authentic Halloumi cheese made in Cyprus.
Introduction
Today the assortment of cheeses is represented by a large variety. The basic factor in the selection and formation of the preferred assortment of cheeses by the population is a culture of cheese consumption, national characteristics, as well as the level of the country's well-being. The culture of cheese consumption is one of the effective mechanisms capable of increasing the productive power, the quality level and the range of cheeses, by borrowing the technology of the producing countries, which have its own spectrum of one or another type of cheese. The development of new technologies for the production of cheeses with a short production cycle is a promising direction in cheesemaking. It is well known that one of the limiting elements of the production of natural cheeses is the lack of fresh milk which is dependent on lactation period of animals and seasonal nature. However, the development of modern refrigeration technologies, allow preserving and storing the prepared batch of cheeses for a long time, with no compromise in quality, especially organoleptic characteristics of the cheese. Practical interest from the point of view of the technological process is the Halloumi cheese, the traditional cheese of the island of Cyprus, which is also quite popular in the Middle East and throughout Greece. Cheese "Halloumi" began to be made in Cyprus in the era of Medieval Byzantium. In 1999, the Cypriots formally established the trade name "Halloumi" behind the island. In addition, industrial and private production of this cheese is flourishing in Cyprus [1] . Now this cheese is produced all over the world. Halloumi has a high melting point, so it can be fried. Halloumi is unusual [2] in that the production of this cheese does not use either acid or acidforming bacteria. Traditionally, this cheese is made from goat or sheep milk, and also from their mixture [3] . This cheese has a white flesh, which has a distinctive layered texture, somewhat resembling Mozzarella. Halloumi has a salty taste. Cheese can last for up to a year if it is kept frozen (below -18 ° C) and defrosted to + 4 ° C before putting it on the supermarket shelf. Technological aspects of cheese production from cow's milk, gomogenized and reconstituted milk had been described by Reyad Rashid Shaker [4] in 1988 and its characteristics manufactured from cows', goats' and sheep's milkby PhotisParademas and Richard K Robinson [5] . Unfortunately, in domestic literary sources there is no developed technological scheme for the production of Halloumi cheese. Thus, we faced the task of optimizing the technological processes for the production of Halloumi cheese from goat's milk. This selection of raw materials is due to its unique composition [6] , which is natural for our body, does not cause an allergic reaction, is easily and completely absorbed, and similarly to breast milk strengthens the immune system [7] . A feature of the production of cheese from goat's milk is associated with a lesser ability to coagulate with enzymes, which is to some extent explained by the fractional composition of proteins. Сalcium chloride has a positive effect on coagulation process by increasing the titrated acidity by 3-5 0 T. This acidification ensures the rapid coagulation of goat's milk and the formation of a denser clot [8] . The purpose of this study is to determine the chemical, amino acid and fatty acid composition of Hallumi type cheese.
Materials and methods
The experimental production of cheese type "Halloumi" was carried out according to the technological scheme, presented in Figure 1. For a more detailed examination of the process of production of cheese from goat's milk, a detailed description is presented for each stage of the process 1. Receiving and preparing raw materials. In the microbiological sense, the raw material must be benign. Milk for cheese must quickly coagulate under the action of the rennet enzyme, form a clot that separates the whey well. 2. Pasteurization and cooling. Pasteurization of milk is carried out at pasteurization-cooling plants at t=72-74 °C with an exposure time of 20-25 seconds. The purpose of heat treatment is to destroy the vegetative forms of microorganisms, inactivate the enzymes in the native state, prepare the milk for coagulation. In the recovery section, the milk is cooled to the coagulation temperature (32-34 °C). 3. Addition of CaCl and rennet. In the production of cheese, calcium chloride compensates for the low level of calcium in milk after the pasteurization process, since part of the calcium salts during the heat treatment of milk changes from soluble to insoluble state 4. Coagulation and clot processing. Rennet enzyme ensures the formation of a firm clot in a short time. The milk is rolled at t=32-34 ° C for 30-45 minutes. The resulting clot is cut by lyres, crushed and kneaded for 10-15 minutes with the aim of setting the cheese grain (size 15-20 mm). After the end of the stirring, give the grain to settle for 10 minutes. To accelerate dehydration, the second heating of the cheese grain is carried out under the following conditions: t=38-41 ° C, duration 15 minutes. The grain size at the end of the treatment is 5-10 mm 5. Removal of whey. The volume of the removed whey is 50-60% 6. Forming. Cheese is laid out in special shapes and subjected to self-pressing at t = 18-20 ° C, with 3-5 one-time overturning for 1.5-2 hours. The purpose of self-pressing is to compact the cheese mass and remove free whey.
7. Cook cheese in deproteinized serum for 20-30 minutes at a temperature of 85-90 ° C until the temperature inside the cheese reaches 75 ° C. 8. Cooling cheese to a temperature of 40-42° C and forming. Salting with dry salt in an amount of 5%. 9. Storage. Store the product at a temperature of 4-8 ° C for 2 months, at a temperature of -18 ° C for 12 months. For the purpose of milk normalization, the method of square mixing was used. In the upper left corner indicate the fat content of the milk to be normalized, in the lower left corner -the fat content of skim milk or milk with a fat content below 3.2%, which also can normalize whole milk, in the center -the fat content of normalized milk. Then, on the diagonal from larger numbers subtract smaller and the resulting differences are placed at the corners of the right side of the square. The differences show the ratio between whole and skim milk on which it is necessary to form a mixture in order to obtain normalized milk [9] . In order to determine the milk-clotting activity 5 ml of the substrate were poured into thin-walled glass vials, heated in a water bath at 35 ° C and held for three minutes, then 0.1 ml of the enzyme preparation prepared according to GOST ISO 11815-2015 was added immediately stopwatch, and the contents of the tube immediately mixed. The beginning of the coagulation reaction was determined by the formation of flakes in a drop of milk applied to the walls of the tube with a glass rod. After determining the beginning of the clotting, the stopwatch was immediately switched off. For preparing the enzyme preparation, 1 g of the sample of the enzyme preparation was dissolved in 80.0 cm3 of distilled water at a temperature of 35 ° C, stirred for 30 minutes, the total volume was adjusted to 100.0 cm3 and insisted in a water bath at 35 ° C for 15 minutes [14] . Amino-acid analysis has been performed in hydrolyzates of solid product applying automated amino-acid analyzer Type ААА-339. Fatty acid composition of the fat phase of goat milk was carried out by gas chromatography, carried out in accordance with GOST 32915-2014. The results of the study have been statistically processed. Absolute and relative values (extensive parameters) have been applied. Confidence estimation of the statistic indicators was carried out applying arithmetic and geometric mean values (M), mean error (m), Student's coefficient (t), probability level of confidence interval P.Interconnections between the phenomena were determined applying coefficient of concordance, criterion χ2.
Results and discussions
In view of the foregoing, we faced the challenge of determining the effectiveness of using whole and normalized goat milk for making halloumi cheese. In order to normalize the milk for an optimal ratio of fat and protein 1: 1,1 [11] the mixing square method was used. The physico-chemical properties of milk are presented in Table 1 . 
According to the results of the development, it was found that the protein coagulation process, namely the clot density and clotting time, was identical in both samples. The results of studying the technological and physico-chemical properties of goat milk and cheese, produced from whole and normalized milk, are presented in Table 2 . As can be seen from the table, the yield of cheese from whole milk is higher by 1.8% than cheese produced from normalized milk. According to the chemical composition, cheese, produced from whole goat milk, is characterized by higher protein and fat content. When preparing whey used for cheese heat treatment (cooking), an albuminous mass suitable for the production of soft cheeses, such as ricotta, is produced. When the whey serum was heated, the yield of whey proteins was higher by 3.2% in serum derived from whole milk. However, the loss of cheese after cooking in hot whey is less for cheese produced from normalized milk by 0.4% than for cheese made from whole milk The next stage of the study was the choice of the enzyme preparation and the determination of an adequate dose of enzyme addition, which ensures the optimal coagulation process. Milk clotting enzyme preparations can be divided into two groups: the first -a rennet enzyme; the second is enzymes of plant, microbial origin, recombinant chymosin [12] . Milk clotting enzymes are a key component in the production of natural cheeses. Optimal milk clotting activity -one of the main characteristics that affect the quality of the clot in the production of cheese [13] .
As a substrate for the determination of coagulation activity, whole goat milk was 4.83% fat and with a protein content of 3.71%. In accordance with the standard research method, goat milk was pasteurized at a temperature of 71 ± 2 ° C with an exposure time of 20-25 s, 30 g of calcium chloride were added per 100 kg of milk. The introduction of calcium chloride ensures the rapid coagulation of goat milk and the formation of a denser clot. The variable coagulation factors, the type and amount of the enzyme preparation have been taken as factors of research. Three types of enzyme preparations of animal and plant origin were studied.
The results of the clotting time of goat milk and cow milk, which was used as a control, of all enzyme preparations are presented in Table 3 . * -goat's milk * *-cow's milk.
Based on the results of measuring the coagulation time, it can be concluded that the microbial enzyme Reniplus The next stage of the study was to determine the activity of enzyme preparations doses for coagulation of goat's milk. The results of the study are presented in Table 4 . The analysis of data makes it possible to consider the most optimal dose of application of the enzyme preparation 1.5g/100kg for all the enzyme preparations studied, which allows obtaining a good quality clot for the optimal coagulation time of goat milk Despite the impressive results of the milk-clotting activity of the microbial enzyme Reniplus, it was decided not to use it in the production of cheese. One of the decisive factors was insufficient information and research on microbial enzymes, which in turn does not guarantee the quality and provision of food safe finished product. According to studies conducted by M.V. Polkovnikova and L.N. Azolkina, showed that in clots obtained with the use of preparations of animal origin, the whey is separated more evenly than from the clot obtained with the use of the recombined drug. Microbial and recombined enzyme preparations form a softer clot in comparison with enzyme preparations of animal origin [15] . According to our experimental studies, preference was given to the enzyme preparation of animal origin SG-50, since the use of this enzyme had a more successful experience of effective use in the production of cheese of the Halloumi type. As a result of the study of the milk-clotting activity of enzyme preparations in the production of cheese type Halloumi from goat's milk, an optimal dose of enzyme preparations has been established. The final stage of our research was the comparative evaluation of the cheese produced from goat's milk with Cypriot cheese "Hal-loumi" from sheep's milk. Information on the physicochemical composition of the Halloumi cheese produced in Cyprus is represented by scientists Anifantakis E.M. and Kominaridis S.E. (1983) [16] . The results of the study are presented in Table 5 . As can be seen, from the table, the cheese produced under experimental conditions from goat's milk according to the protein content has great advantages. According to the content of table salt, the authentic Halloumi cheese has a higher concentration. However, according to Kazakh domestic standards, the salt concentration for semisolid cheeses should be in the range of 0.2-4.0 [17] . An amino acid and fatty acid composition was performed to evaluate the biological value of the cheese produced in the experimental conditions. The results of the amino acid composition are presented in the  table 7 As can be seen, from the table, the cheese produced under experimental conditions from goat's milk according to the protein content has great advantages. According to the content of table salt, the authentic Halloumi cheese has a higher concentration. However, according to Kazakh domestic standards, the salt concentration for semisolid cheeses should be in the range of 0.2-4.0 [17] . An amino acid and fatty acid composition was performed to evaluate the biological value of the cheese produced in the experimental conditions. The results of the amino acid composition are presented in the table 6 The analysis of the obtained results indicates a wide spectrum of free amino acids in the goat cheese produced. Cheese protein is well balanced and contains all the essential amino acids.
The results of the fatty acid composition of halloumi cheese from goat's milk are presented in the table 7. Analysis of the results of the studies shown that the produced cheese is characterized by a full fatty acid composition. The next step of our research was a comparative analysis of the physico-chemical properties of fresh cheese and cheese, stored at -18 ° C for 3 months. The results of the studies are presented in Table 8 . The results of physico-chemical and microbiological investigation show that defrosted cheese has not lost its physico-chemical properties. It should be noted that in microbiological aspects fresh and defrosted cheeses are safe. We conducted research to determine the indicators of safety of cheese based on goat milk. The results of the study are presented in Table 9 . The presence of toxic elements, mycotoxins, pesticides, as well as antibiotics in the investigated object were not detected, the presence of heavy metal salts were found within the permissible norm.
Conclusion
Thus, in the course of experimental studies, optimal conditions for the use of goat milk for the production of Halloumi cheese were identified. In the course of the study, it was found that it is more effective to produce cheese from whole milk, which guarantees a high yield of cheese and will reduce the cost of normalizing raw materials. In addition, the milk-clotting activity of enzyme preparations in goat milk environment was studied. The optimum enzyme preparation SG-50 "Normal" was chosen by experiment and the dose of its application is 1.5% Also, the biological value of cheese is determined, namely, amino acid and fatty acid composition. Comparative characteristic of the experimentally produced cheese with authentic Cypriot cheese is made, the results of which show a worthy match with the original sample. In conclusion, it is worth noting that the obtained results provide the foundation for the further development of technology of cheese "Halloumi" from goat's milk. The organization of this kind of production will allow to expand the assortment of the cheese market and reduce import of imported cheeses having much higher prices.
